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(54) MANUFACTURE OF HOLOGRAPHIC OPTICAL ELEMENT 

(57)Abstract: 

PURPOSE: To produce a holographic optical element 
having desired optical characteristics on the whole by 
letting interfere two light fluxes with each other in 
respective local territories of photosensitive material. 
CONSTITUTION: Two light fluxes A f B from a same light 
source are let interfere with each other in a local space 
5 in photosensitive material I to form localized 
interference fringes, and while relatively moving the 
interference territory in the sensitive material 1 and also 
at least controlling the incident directions of the two 
light fluxes A, B, formation of localized interference 
fringes in the sensitive material 1 is similarly repeated so 
as to form collective interference fringes, and hence a 
holographic optical element of optical prescribed 
characteristics on the whole can be produced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The interference fringe which the two flux of lights from the same light source are 
made to interfere in the partial space in sensitive material, and carries out localization is formed. 
By repeating the formation of an interference fringe which carries out localization into sensitive 
material similarly, controlling the direction of incidence of said two flux of lights at least 
corresponding to the location, while moving an interference region relatively in sensitive material 
The production approach of the holographic optical element characterized by forming a collective 
interference fringe into sensitive material, and producing the optical element of a predeterm.ned 

optical property as a whole. ... . j- + i 

[Claim 2] The production approach of the holographic optical element according to claim 1 
characterized by for the two flux of lights carrying out incidence mutually from an opposite side 
to sensitive material, and forming an interference fringe. ■ , . < 0 

[Claim 3] The production approach of the holographic optical element according to claim 1 or Z 
characterized by the magnitude of the interference fringe which carries out localization being 
small compared with the thickness of sensitive material, and migration of the interference region 
in sensitive material being three-dimension-migration of the field inboard of sensitive material, 

and the thickness direction. . 
[Claim 4] The production approach of the holographic optical element of three given in any 1 
term from claim 1 characterized by migration of an interference region being continuous 
migration in the direction of the field of an interference fringe. 

[Claim 5] The production approach of the holographic optical element according to claim 1 
characterized by being the optical element which the holographic optical element to produce 
turns into from a two-dimensional hologram. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the production approach of a holographic optical 
element that a desired optical property can be obtained as a whole, about the fabrication 
approach of the various optical elements which consist of a set of a detailed grating by making 
the two flux of lights interfere in each partial field of sensitive material especially. 

[Description of the Prior Art] The approach of recording a hologram with a plotter, EB (electron 
beam) drawing equipment, laser beam drawing equipment, etc. is learned as a computer 
JIENEREITEDDO hologram (CGH), without calculating the form of an interference fringe by the 
computer and using interference of a actual light conventionally. . . 
[0003] The volume hologram and Lippman-type hologram by which an interference fringe is 
recorded also in the thickness direction of sensitive material by having distribution on the other 
hand are also well-known. . 
T0004] Furthermore as a HOROGUFIKKU optical element of a volume mold, the mosaic-like light 
filter (JP 2-89081, A) by the combiner for HUDs ("optronics" (1989) No.2, pp.1 13-1 18), the 
reflective mold hologram, or the transparency mold hologram etc. is known outside the 
condensing component etc. 

[0005] By the way, there are the respectively following advantages in CGH and a volume 

hologram. . ... 

O The hologram of the description and arbitration of CGH is producible. 

- An exact hologram is producible. 

- Don't receive a limit of the light sources, such as distribution of a laser beam, wavelength, and 
a coherency, like an interference method. _ _. , _ , * 
[0006] O 100% of diffraction efficiency is realizable for the description and theoretical target of a 

volume mold hologram. ....... _.. ■ ■ 

- There are wavelength selectivity and incident angle selectivity and the optical element using 

these functions can be realized. 

- A copy is made by the adhesion duplicate. 

[Problem(s) to be Solved by the Invention] However, the conventional CGH could produce only 
the two-dimensional hologram, but production of a volume mold hologram or an Lippman-type 
hologram was impossible. That is, CGH of a volume mold could not exist. Therefore, production 
of the hologram having an advantage which CGH and a volume hologram described above was 
impossible. The holographic optical element which consists of a volume hologram by CGH 
especially was unproducible. , . __ ■ u 

[0008] This invention is made in view of such a situation, and the object is offering the approach 
of producing the holographic optical element of a desired optical property as a whole by making 
the two flux of lights interfere in each station feudal estate region of sensitive material. 

rMMns for Solving the Problem] The production approach of the holographic optical element of 
this invention of attaining the above-mentioned object The interference fringe which the two flux 
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of lights from the same light source are made to interfere in the partial space in sensitive 
material, and carries out localization is formed. By repeating the formation of an interference 
fringe which carries out localization into sensitive material similarly, controlling the direction of 
incidence of said two flux of lights at least corresponding to the location, while moving an 
interference region relatively in sensitive material It is the approach characterized by forming a 
collective interference fringe into sensitive material, and producing the optical element of a 
predetermined optical property as a whole. 

[0010] In this case, if incidence of the two flux of lights is mutually carried out from an opposite 
side to sensitive material and an interference fringe is formed, a lip man type holographic optical 
element is producible. In addition, the holographic optical element of a volume mold is [ the 
magnitude of the interference fringe which carries out localization being small compared with the 
thickness of sensitive material, and making it migration of the interference region in sensitive 
material be three-dimension-migration of the field inboard of sensitive material, and the 
thickness direction ] producible by things. As handling of an interference region, there is the 
approach of moving in the direction of the field of an interference fringe continuously, for 

[OuTll'ln addition, a two-dimensional holographic optical element is also producible by the above 
approach. 

[Function] The interference fringe which the two flux of lights from the same light source are 
made to interfere in the partial space in sensitive material, and carries out localization in this 
invention is formed. By repeating the formation of an interference fringe which carries out 
localization into sensitive material similarly, controlling the direction of incidence of said two flux 
of lights at least corresponding to the location, while moving an interference region relatively in 
sensitive material Since a collective interference fringe is formed into sensitive material and the 
optical element of a predetermined optical property is produced as a whole, the holographic 
optical element of the property of the arbitration having the advantage of CGH and a volume 
hologram is easily producible. 

[Example] Next, a drawing is made reference and the example of this invention is explained. First, 
the fundamental method of producing a holographic optical element based on this invention is 
explained If two beams A and B from the same laser are made to condense through lenses 3 and 
4 respectively and these two condensing beams are made to interfere in the localization space 5 
in the sensitive material 1 on a substrate 2 as shown in drawing 1 (a) arid its elements on larger 
scale (b), a spatial interference fringe will be formed in that part 5. Changing whenever [ angular 
relation / of Beams A and B ], as an interference fringe is connected in optical system 3 and 4, 
sensitive material 1, or its both, the localization space 5 is moved like an arrow head 6 within 
sensitive material 1. and it records on interference fringe distribution which was beforehand 
calculated in sensitive material' 1. and goes distribution. Intermittent migration of the direction of 
the field of sensitive material 1 is sufficient as this migration, and continuous migration is 
sufficient as it. Moreover, you may make it make it move in the direction of a field of the 
interference fringe formed continuously. In addition, if the field 5 of an interference fringe is 
smaller than the thickness of sensitive material 1, migration in the direction of thickness will also 
be performed, in this case, the thing for which whenever [ migration, simultaneously two angular 
relation / of laser beams A and B ] is changed — the pitch of an interference fringe — 
moreover, the include angle in the sensitive material of an interference fringe is changeable by 
changing the include angle which the center line of an angle and the normal of a sensitive- 
material side which both make make. 

[0014] Thus, whenever [ reinforcement / of laser beams A and B /, and angular relation / of 
laser beams A and B ], By recording connecting the include angle which the center line of an 
angle and the normal of a sensitive-material side which both make make with the location of the 
interference region in sensitive material, for example, controlling it to a precision using a 
computer The optical element which has the angle-of-diffraction distribution property, 
wavelength transparency or the reflective distribution property, permeability, or reflection factor 
distribution property of arbitration, such as a condensing component, a combiner for HUDs, and a 
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spatial distribution light filter, is producible. 

[0015] In order to perform such record actually, for example, as typically shown in drawing 2 Lay 
sensitive material on a rotary table 7, and the angle of rotation of the arrow-head 10 direction of 
this table 7, the radial location shown by the arrow head 1 1, and the height shown by the arrow 
head 12 are controlled to a precision. Controlling the location of an interference region to a 
precision, control by the light source side which relates with the location and is not illustrating 
the reinforcement of laser beams A and B, and the include angle of an arrow head 8 and nine 
directions is controlled for laser beams A and B. Whenever [ angular relation / of both J, the 
normal of both sensitive-material side and the include angle to make are controlled to become a 
predetermined value, and it is carried out by carrying out sequential record into sensitive 
material. In addition, although the rotary table is used in drawing 2 , an X-Y stage is sufficient 
and the approach of moving a laser beam may be used. 

[0016] Next, an example is explained. helium-Ne laser was used as the light source, the 8made 
from Agfa-Gevaert E74HD plate was used as a sensitive material, and the 10x1 0mm 
transparency mold hologram lens was produced with equipment like drawing 2 . 
[001 7] By carrying out a development to developer CWC-2 by the well-known approach with 
bleach liquor PBQ2, the bright hologram lens was able to be obtained in the low noise which is 
not obtained by photography by the usual CGH or interference. 

[0018] As mentioned above, although the approach of this invention has been explained based on 
an example, this invention is not limited to these examples, but various deformation is possible 
for it. For example, two or more different interference fringes are also recordable on the same 
localization field multiplex. Moreover, the approach of this invention is applicable not only to 
production of the holographic optical element of a volume mold but production of a two- 
dimensional holographic optical element. In addition, when producing a two-dimensional 
holographic optical element, since two or more lines are simultaneously recordable, drawing time 
amount is quick and can produce a detailed pattern, without being restricted to a beam diameter. 

[0019] 

[Effect of the Invention] As explained above, according to the production approach of the 
holographic optical element of this invention The interference fringe which the two flux of lights 
from the same light source are made to interfere in the partial space in sensitive material, and 
carries out localization is formed. By repeating the formation of an interference fringe which 
carries out localization into sensitive material similarly, controlling the direction of incidence of 
said two flux of lights at least corresponding to the location, while moving an interference region 
relatively in sensitive material Since a collective interference fringe is formed into sensitive 
material and the optical element of a predetermined optical property is produced as a whole, the 
holographic optical element of the property of the arbitration having the advantage of CGH and a 
volume hologram is easily producible. 



[Translation done.] 
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